INTRODUCTION
============

Anxiety disorder is the most common psychiatric disorder in adolescents, with a high prevalence estimate ranging from 11%[@B1] to 31.9%,[@B2] which can bring about impairment of functioning, including academic performance, self-esteem and social interactions,[@B3][@B4] as well as adult mental health problems.[@B5] Distorted cognition accounts for the dysfunctional emotions such as anxiety and depression, while maladaptive schemas underlie the development and maintenance of distorted cognitions.[@B6] Schemas are basic beliefs about the self, others and the world, influenced by early childhood experiences with primary caregivers, making people vulnerable to psychological problems.[@B6] Therefore, the investigation of early maladaptive schemas could help understand the pathology of anxiety in adolescence.

Young extended Beck\'s cognitive theory by identifying 15 maladaptive schemas[@B7] and developed Young Schema Questionnaire-Long Form (YSQ-LF) and then a short form (YSQ-SF).[@B8] The reliability and validity of both measures have been widely confirmed,[@B9][@B10] and YSQ-SF has proved not to be significantly different from YSQ-LF in the internal consistency, reliability or discriminant validity.[@B11] Most studies generally have confirmed a 15 lower-order factor structure as Young proposed,[@B10] although some findings varies slightly, such as a 13-factor solution in Korean and Australian undergraduate students samples,[@B12] or a 14-factor solution in a Chinese undergraduate students sample.[@B13] However, there have been hot debates on the higher-order factor structure (i.e. schema domain). Young first proposed 5 domains to classify 15 schemas,[@B7] however, while other studies examining the higher-order factor structure of YSQ-SF, the numbers of domains were always inconsistent. Some studies using exploratory factor analysis revealed 3 or 4-domian solution,[@B9][@B14] while other studies using confirmatory factor analysis showed that all models including 3, 4 and 5-domain solutions seemed parallel.[@B15] Given that previous findings are mixed, Kriston et al.[@B16] claimed that the higher-order structure might not exist, instead, the structure could be represented by a bifactor model including correlated first-order specific schema factors and a first-order generic factor ([Figure 1](#F1){ref-type="fig"}). Specifically, the specific factors correspond to 15 schemas proposed by Young, while the generic factor could be a relatively stable trait that influences the development of pathology such as neuroticism or negative affectivity,[@B16] or negative self-image.[@B17] Given the fact that many schemas are overlapped theoretically and the domain seems to be an artifical concept to cluster the schemas, more researches are needed to examine whether domain exist.

Furthermore, maladaptive schemas originate early in life, and might still be in the process of forming during childhood and adolescence, so the structure of schemas might be less diversified in a youth sample than in an adult sample.[@B18] However, literatures on maladaptive schemas in youth are too limited[@B15][@B18][@B19] to draw a conclusion whether maladaptive schemas have already formed stably in adolescents.

The Beck\'s cognitive content specificity hypothesis advocated that each type of pathology was associated with a unique set of schemas.[@B20] Regarding the anxiety symptoms, many studies have confirmed that Disconnection and rejection and Impaired autonomy domains were significantly related to anxiety symptoms.[@B18][@B21][@B22][@B23] However, whether domains exist still need exploration. Moreover, some schemas which belong to these domains are not related to anxiety symptoms. For example, Dependence and Failure to achieve schemas belong to Impaired autonomy domain, but are related to depression symptoms[@B15] rather than anxiety symptoms.[@B15][@B24] Given that, it would be helpful to examine schemas rather than schema domains as potential predictors of anxiety symptoms, in order to achieve a more precise understanding of adolescent anxiety.

However, previous findings regarding the schemas related to anxiety symptoms are inconsistent.[@B25] Also, the studies examining schemas related to adolescent anxiety reported inconsistent findings. Muris conducted a modified version of YSQ in a sample of non-clinical adolescents, and reported that anxiety symptoms were uniquely predicted by by Emotional inhibition, Abandonment and Social isolation schemas.[@B18] Van Vlierberghe et al.[@B15] employed structured diagnostic interview and found Abandonment, Failure to achieve, Dependence/incompetence, Unrelenting standards, and Entitlement/grandiosity schemas were positively predictive for the presence of an anxiety disorder in youth. A recent study using Malaysian nonclinical adolescents sample showed that adolescent anxiety were associated with Vulnerability to harm, Abandonment, Pessimism/worry and Enmeshment schemas.[@B24]

These inconsistencies may reflect methodological differences between studies, such as different measurements and samples (e.g. clinical versus non-clinical sample, adults versus youth, and the group under different cultural context). Moreover, the schemas are highly correlated with each other, complicating the evaluation of relative importance of each schema to particular pathology. Therefore Van Vlierberghe et al.[@B15] suggested some statistic techniques such as regression analysis should be used to control overlapping schemas.

The current study
-----------------

The current study examined the lower and higher-order factor structure of YSQ-SF, and investigated the association between maladaptive schemas and anxiety symptoms in Chinese adolescents. According to theoretical considerations, the specific research questions were: 1) whether domain (higher-order structure) exists? It was expected that domain doesn\'t exist; instead, a bifactor model ([Figure 1](#F1){ref-type="fig"}) might better represent the factor structure of YSQ-SF, 2) which maladaptive schemas were associated with anxiety symptoms in Chinese adolescents? Given that previous findings were quite inconsistent, no specific assumptions would be made.

METHODS
=======

Participants
------------

Participants included 983 adolescents (525 females and 458 males) with a mean age of 15.44 years (SD=0.98; range 13--17). Ninety percent (n=884) of participants lived with both parents, 7.4% (n=73) lived with single parent who were divorced or separated, and 2.6% (n=26) haven\'t reported their parents\' marital status. Only 73 of the whole sample (7.26%) have siblings in their family. Most adolescents reported their parents graduated from a university (father, n=797, 79.30%; mother, n=773, 76.91%). Participants were drawn from four secondary schools.

Measures
--------

The Young Schema Questionnaire-Short Form (YSQ-SF) is a 75-item self-report questionnaire that measures 15 EMS (early maladaptive schemas).[@B7] EMS are grouped in five broad domains: Disconnection and rejection, Impaired autonomy, Impaired limits, Other-directedness, and Over vigilance and inhibition. Each item is rated on a Likert scale from 1 (completely untrue of me) to 6 (describes me perfectly). The YSQ-SF shows adequate reliability and validity in predicting psychopathology in different studies.[@B9][@B26] The Chinese Version of YSQ-SF has good psychometric properties in undergraduate students, but only verified 14 factors and 3 domains.[@B13]

The Screen for Child Anxiety Related Emotional Disorders (SCARED) is a 41-item self-report measure designed to screen for DSM-IV anxiety disorders.[@B27] The SCARED includes 5 factors: panic, generalized anxiety, separation anxiety, social phobia, and school phobia. Each item is rated on a Likert scale from 0 (completely untrue of me) to 2 (true or often true). The Chinese Version of SCARED has good psychometric properties.[@B28] Given school phobia is not an anxiety symptom according to DSM-IV-TR,[@B29] it was not examined in the current study.

Procedure
---------

The University Institutional Review Board approved this study. This study was part of a larger research project on school-based intervention for anxious adolescents. Nine secondary schools in Beijing were contacted to take part in this intervention project and 4 schools agreed. This relatively low rate of agreement was largely due to their concern with the time incompatibility between intervention and school schedule. Participants were comprised of students who were in grade 7, 8, 9, 10, and 11, whereas students who were in grade 12 were not included in this project, because the schools didn\'t want anything to interrupt their study.

After obtaining written consent from parents and adolescents, students completed a battery of questionnaires. Since the written consent was sent to parents and students after a psychological education lecture about adolescent anxiety disorders, no parents objected to the participation of survey, while one adolescent refused to attend. Participants completed the questionnaires during classes, while one research assistant was present to make sure the adolescents received standard instructions.

The Chinese version of the YSQ-SF was obtained from Cui et al.[@B13] who use undergraduate students as the sample. Considering the Chinese version of YSQ-SF which only includes 14 factors might not represent the factor structure in Chinese adolescents, we obtained the complete translated version including 75 items and modified some items to adjust to adolescents\' life situation. For example, item 41: "I have not been able to separate myself from my parent(s) the way other people my age seem to." Since adolescents couldn\'t separate themselves from parents completely, we modified it into "I have not been able to keep my own independence in my family the way other people my age seem to." We\'ve modified item 41 and 45. The modified questionnaire was tested in a pilot study on 30 adolescents, and the content of items was revised if adolescents couldn\'t perceive the correct meanings.

Statistical analyses
--------------------

Cases with more than 10% missing values on the YSQ-SF (n=22) were removed. Then the missing values for the YSQ-SF were imputed using the expectation maximization (EM) algorithm.[@B30] YSQ-SF has ordered categorical indicators and do not follow a multivariate normal distribution. Muthén introduced the weighted least squares means and variance adjusted estimation (WLSMV) for analyzing ordinal data,[@B31] thus Mplus 7.11[@B32] was used to run confirmatory factor analysis (CFA) with WLSMV for order categorical indicators, in order to assess the fit of several a priori defined models, including a 15-factor model proposed by Young,[@B7] a 13-factor model,[@B12] a 14-factor model,[@B13] a 5-domain solution,[@B7] a 4-domain solution,[@B14][@B17] a 3-domain solution 13 and bifactor models with and without correlations between the first-order schema factors.[@B16]

The chi-square goodness-of-fit statistic divided by its degrees of freedom (χ^2^/df), the Robust Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI), and the root mean square error of approximation (RMSEA) were used as goodness of fit indices. Ratios of (χ^2^/df) ranged from 2:1--5:1 indicates an acceptable fit.[@B33] The values of CFI and TLI greater than 0.90 indicates a good model fit.[@B33] RMSEA less than 0.08 and 0.06 represents respectively, an acceptable and good model fit.[@B34]

Regarding to the association between schemas and anxiety symptoms, potential covariables such as age and gender were examined. Pearson correlation analysis was conducted to explore the association between age and anxiety symptoms. One-way ANOVA was conducted to explore whether gender had influence on anxiety symptoms. Furthermore, a series of stepwise regressions was then carried out to examine the most parsimonious set of schemas as predictors of various anxiety symptoms, with the measure of anxiety and its subscales as the dependent variables separately, 15 schemas as the independent variables, and the potential covariables also entered into the regression analysis. These statistical analyses were performed with SPSS 20.0 (IBM Corp., Armonk, NY, USA).

RESULTS
=======

CFA of priori defined models
----------------------------

On the scale of YSQ-SF from 1 to 6, the means of the 75 items ranged from 1.37 to 3.93 with a median of 1.94. Skewness and kurtosis values ranged from −0.31 to 3.24 and −1.19 to 11.42 with medians of 1.56 and 1.38, respectively. A small proportion (0.51%) of the Pearson product-moment correlations of 75 items exceeded 0.70. The median correlation between items was 0.26. The fit indices of all priori defined models are presented in [Table 1](#T1){ref-type="table"}. As can be seen from [Table 1](#T1){ref-type="table"}, Young\'s theoretical model (M1) with 15 schema factors without higher-order domains exhibited a good fit (CFI and TLI ≥0.90, χ^2^/df\<3, RMSEA\<0.06), while either M2 or M3 didn\'t reach threshold for acceptable models. In addition, M1 exhibited good internal consistency. As can be seen from [Table 2](#T2){ref-type="table"}, the factor reliability coefficients ranged from 0.76 for "Entitlement/Grandiosity" to 0.92 for "Failure to achieve" with a median of 0.84.

All the higher-order factor models (M4, M5, and M6) produced comparable estimates and exhibited good fits. Two bifactor models (M7 and M8) also resulted in good fits. However, M8 showed the best fit (CFI and TLI=0.96, χ^2^/df\<3, RMSEA=0.04) among all the models tested.

In summary, Young\'s theoretical 15-schema model fitted the data better than all other lower-order factor models, whilst all the higher-order domain models paralleled, but the bifactor model with correlated schemas resulted in the best fit.

Maladaptive schemas associated with anxiety symptoms
----------------------------------------------------

With respect to the potential covariables, Pearson correlation analysis showed the scores of SCARED and all the subscales were all significantly related to the participant\'s age (SCARED, r=−0.497, p\<0.001; all subscales, nps\<0.001). The result of Pearson correlation analysis can be seen in [Table 3](#T3){ref-type="table"}. The result of ANOVA showed the gender didn\'t have significant effects on the subscale of anxiety symptoms (nps\>0.05). Therefore only age entered into the next analysis as covariable.

A series of stepwise regressions were conducted to assess the association between schemas and anxiety symptoms with age as a covariable. As [Table 4](#T4){ref-type="table"} showed, different anxiety symptoms can be predicted by common and distinctive schemas. The subscales of Vulnerability to harm, Abandonment, Emotional inhibition, Subjugation and Unrelenting standards contributed significantly to the prediction of anxiety symptoms. Regarding SCARED scores, 30.7% of the variance was accounted for by those identified schemas, while 24.7% of the variance was accounted for by age. Panic symptom was significantly predicted by Vulnerability to harm, Abandonment and Subjugation schemas (R^2^=0.23); similarly, general anxiety was significantly predicted by Vulnerability to harm, Abandonment, Emotional inhibition and Subjugation schemas (R^2^=0.39); furthermore, separation anxiety was significantly predicted by Vulnerability to harm and Abandonment schemas (R^2^=0.17); and social phobia was significantly predicted by Emotional inhibition, Abandonment, Subjugation and Unrelenting standards schemas (R^2^=0.24).

DISCUSSION
==========

Factor structures of YSQ-SF
---------------------------

Results of this study provide the evidence that Young\'s theoretical 15-schema model is the best lower-order factor model, which parallels other researches using Western adolescent sample[@B15] or adult sample.[@B16] This result contradicted with previous reports suggesting a 13-schema factor model derived from an Asian sample[@B12] or a 14-schema factor model derived from Chinese undergraduate student,[@B13] probably implying that cultural context doesn\'t have significant influence on the factor structure of YSQ-SF. In addition, the schemas in Chinese adolescents seem diversified enough, which is contradicted with the hypothesis that maladaptive schemas might still be in the process of forming during adolescence.[@B18]

Moreover, it should be noted that when examining the factor structure of a questionnaire, exploratory factor analysis (EFA) always resulted in solutions that adequately fit specific data but could not be reproducible in other settings, which could be a reason for the variety and inconsistency of prior defined models. Some researchers warned that EFA might cause the "overfitting" of the resulting models and the generalizability might be overemphasized.[@B16] In compliance with this perspective, the finding of this study showed that 14-schema model in Chinese Version of YSQ-SF[@B13] which was derived from EFA failed to reach an acceptable fit; instead, 15-schema model proposed by Young shows a good fit.

With respect to the higher-order factor structure, there\'s no robust evidence that domains exist, given that bifactor model fitted the data best. This finding was in line with Kriston et al.[@B16] findings which reported that a bifactor model with correlated first-order schema overrode other prior defined models. Hoffart et al.[@B17] also reported that several higher-order models derived empirically had only minor differences, and the highly correlated schemas and domains suggested that a common factor existed across the schemas. This common factor seems to be a relatively stable trait that influences the development of pathology. Some researchers named this common factor as neuroticism or negative affectivity[@B16] or negative self-image.[@B17] Although the nature of this common factor still needs further exploration, it seems that domain might not be a valid concept.

Maladaptive schemas related to anxiety symptoms
-----------------------------------------------

The current study showed that anxiety symptoms in Chinese adolescents could be predicted by Vulnerability to harm, Abandonment, Emotional inhibition, Subjugation and Unrelenting standards schemas. These identified schemas were partly in line with previous findings regarding adolescent anxiety respectively,[@B15][@B18][@B24] Muris found that adolescent anxiety symptoms were uniquely predicted by by Emotional inhibition, Abandonment and Social isolation schemas.[@B18] van Vlierberghe et al.[@B15] found Abandonment, Failure to achieve, Dependence/incompetence, Unrelenting standards, and Entitlement/grandiosity schemas were positively predictive for the presence of an anxiety disorder. A recent study using Malaysian nonclinical adolescents sample showed that adolescent anxiety could be predicted by Vulnerability to harm, Abandonment, Pessimism/worry and Enmeshment schemas.[@B24]

Abovementioned evidences indicated Abandonment schema was the most common predictor of adolescent anxiety in different studies. Also, our findings revealed Abandonment schema was associated with every subscale of SCARED. It seems Abandonment schema play very significant role in the development and maintenance of anxiety. Other studies employing adult samples also revealed the strong association between Abandonment schema and anxiety symptoms.[@B26][@B35] According to attachment theory,[@B36] perceived abandonment can provoke sense of hopelessness and destroy the sense of security, resulting in higher level of anxiety symptoms.[@B37]

Although Beck proposed that vulnerability to harm is the core feature of anxiety disorders,[@B38] the empirical studies showed inconsistent evidence. Vulnerability to harm schema unstably emerged as a predictor of anxiety symptoms in clinical or non-referred adult samples.[@B25] Regarding the schemas related to adolescent anxiety, apart from our findings, only one previous study has confirmed Vulnerability to harm schema was strongly associated with adolescent anxiety.[@B24] Some researchers pointed out the inconsistence of findings may be due to the inconsistence of sample group, measurement and statistic methodology.[@B15] Besides that, we assume cultural issue may also be involved to account for the inconsistence of previous findings. Different cultural context has proved to produce significantly different schemas scores across samples.[@B12] However, given that empirical studies available regarding the association between schemas and adolescent anxiety is quite scarce, the role of culture in this association needs further exploration.

It also can be seen from current findings that different anxiety symptom subscales was explained by overlapping groups of maladaptive schemas, indicating different anxiety symptoms are associated with common and distinctive schemas. Separation anxiety, generalized anxiety and panic symptoms share common predictors including Abandonment and Vulnerability to harm schemas. Besides the common schemas, panic symptoms also can be explained by Subjugation schema, and generalized anxiety by Subjugation and Emotional inhibition schemas, respectively. Social phobia seems to be more distinctive compared to other anxiety symptoms, since it cannot be explained by Vulnerability to harm schema which was the common factor of any other anxiety symptoms, and Unrelenting standards schema as a distinctive predictor of social phobia, was not related to any other anxiety symptoms.

This finding can help understand the diversity of potential risk factors of various anxiety symptoms. For example, social phobia and generalized anxiety are predicted by Emotional inhibition schema, which may suggest that inhibited temperament could be a risk factor for an adolescent to develop social or generalized anxiety, rather than panic or separation anxiety, which was in line with previous findings showing strong association between social anxiety and inhibition.[@B39][@B40] Through identifying the distinctive predictors of different anxiety symptoms, intervention can target the identified maladaptive schemas in order to facilitate the efficacy.

Moreover, the current study showed that Unrelenting standards schema was the only one of the predictors correlated negatively with social phobia and overall anxiety symptoms scores, implying individuals with higher standards may have lower level of social anxiety. Previous findings also reported that patients with social phobia scored lower than non-clinical population on Unrelenting standards schema.[@B41] Elevated standards may indicate the higher level of mastery and competence, which prevent the development of social anxiety.

In addition, the current study demonstrated that the severity of anxiety symptoms decreased with greater age, which is partially in compliance with previous research results which showed most anxiety symptoms had a slight decrease in their severity over the course of 5 years.[@B42] However, only a few schemas were significantly correlated with the participant\'s age, implying that schema is a relatively more stable structure as compared with symptoms, keeping in line with Young\'s proposition that maladaptive schemas develop early in life and serve as stable, overgeneralized belief structures.[@B7][@B43]

Limitations
-----------

The current study has several limitations that highlight the need for more research. First, the cross-sectional nature of this study does not allow any conclusions to be drawn about cause-effect relations among the assessed variables. Further research should collect longitudinal data to examine the contribution of maladaptive schemas to the development and maintaining of anxiety symptoms. Second, the study merely relied on adolescents\' self-reports. Further research should use more measures (clinical interview) and multi-sources of information (parent-report and teacher-report) to confirm the results. However, it is also important to note that self-reports are probably the most effective method to assess anxiety symptoms during adolescence, because youth have been shown to be more accurate sources of information than parents and teachers regarding information about their inner states.[@B44] Third, the sample was non-clinical, thus the results of this study could not be applicable to clinical sample. Since clinical and nonclinical studies complement each other, replication in clinical samples is required in further research. Fourth and finally, given that the study was part of school-based intervention research, the current sample did not cover a wide age range of adolescents, which might limit the generalizability of the findings.

Conclusions
-----------

The finding of this study showed that 15-schema model proposed by Young and a bifactor model with correlated specific schemas fitted better than any other prior defined models. The concept of domain seems not good enough to profile the relationship among various schemas, while the nature of common factor in the bifactor model need more exploration in future research. In addition, the YSQ-SF showed consistent factor structure and good internal consistency in Chinese adolescents, indicating that YSQ-SF was a valid instrument to access the maladaptive schemas in such population.

This study also provided evidence that Vulnerability to Harm, Abandonment, Emotional Inhibition, Subjugation and Unrelenting Standards schemas have strong association with anxiety symptoms, keeping in line with Beck\'s theory that deeper schemas might increase the risk of developing psychopathology.[@B45]

![Bifactor model of YSQ-SF. S: schema factors, G: first-order generic factor. The paths betwen schema and items were consistent with the model proposed by Young, which were not displayed completely for the visual simplicity. All schema factors were correlated in this bifactor model. Also in the interest of visual simplicity, the paths between schema factors were not displayed. The generic factor was not correlated with any schema factors.](pi-15-41-g001){#F1}

###### Summary of fit indices of a priori defined models (N=983)
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CFI: Robust Comparative Fit Index, TLI: Tucker-Lewis Index, RMSEA: root mean squared error of approximation

###### Internal consistency for the subscales of YSQ-SF (N=983)
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YSQ-LF: Young Schema Questionnaire-Long Form

###### Pearson correlations among age and anxiety symptoms (N=983)
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^\*\*\*^p\<0.001. SCARED: total score of the Screen for Child Anxiety Related Emotional Disorders, PA: somatic/panic, GA: generalized anxiety, SE: separation anxiety, SO: social phobia, SC: school phobia

###### The result of stepwise regression analysis (N=983)

![](pi-15-41-i004)

^\*^p\<0.05, ^\*\*^p\<0.01, ^\*\*\*^p\<0.001. SCARED: total score of the Screen for Child Anxiety Related Emotional Disorders, PA: somatic/panic, GA: generalized anxiety, SE: separation anxiety, SO: social phobia, AB: abandonment, VH: vulnerability to harm or illness, EI: emotional inhibition, SB: subjugation, US: unrelenting standards
